Dexmedetomidine, an alpha 2-adrenergic agonist, decreases cerebral blood flow in the isoflurane-anesthetized dog.
The purpose of this study was to examine the effects of dexmedetomidine, an alpha 2-adrenergic agonist, on cerebral blood flow and metabolic rate in dogs anesthetized with 0.64% isoflurane. After intubation and institution of mechanical ventilation, arterial, venous, pulmonary artery, and sagittal sinus catheters were inserted. Measurements of cerebral blood flow (CBF), cerebral metabolic rate for oxygen (CMRo2), mean arterial pressure, cardiac output, and blood gas tensions were made at various levels of isoflurane anesthesia (0.64%, 1.9%, and 2.8%), after the administration of 10 micrograms/kg of dexmedetomidine (a dose that has been shown to reduce anesthetic requirements in dogs by greater than 90%) and finally after 0.3 micrograms/kg of the alpha 2-adrenergic antagonist idazoxan. Despite an increase in arterial pressure, dexmedetomidine caused a marked reduction (greater than 45%, P less than 0.05) in CBF when compared with all preceding concentrations of isoflurane. The administration of dexmedetomidine had no effect on the CMRo2. The electroencephalogram showed a loss of high-frequency activity in a pattern similar to that seen with 1.90% isoflurane. Administration of dexmedetomidine was associated with a 57% decrease in cardiac output (to 0.89 L/min). Administration of idazoxan (an alpha 2-adrenergic antagonist) resulted in an increase in cardiac output and a reversal of the electroencephalogram effects. This experiment indicates that 10 micrograms/kg of dexmedetomidine in isoflurane-anesthetized dogs is associated with a profound decrease in CBF and cardiac output in the face of an unaltered CMRo2. Despite the large reduction in the CBF/CMRo2 ratio, there was no evidence of global cerebral ischemia.